S_y The Greek diet is characterized by a high total fat but low saturated fat intake. In a hospital-based cae-control study of femal breast cancer conducted in Athens , 820 (Cole & MacMahon, 1969; Micozzi, 1985; de Waard & Trichopoulos, 1988; Albanes & Winick, 1988; Willett, 1989) . The role of adult diet, and in particular fat intake, in the natural history of breast cancer has become the focus of intense debate (Sun, 1988; Michels & Wlkett, 1991 okler women with fractures was alcohol intake reported as a contributing factor in the occurrence of the incident that had caused the fracture. All controls were interviewed in the hospital using the same questionnaire as for the cases. Every case-control triplet was interviewed by the same interviewer.
The epidemiology of breast cancer has been studied more than that of any other disease, and several risk factors have been established (Kelsey, 1993) . However, a substantial part of the variation of breast cancer occurrence between and within population groups cannot be explained in terms of the identified factors (Seidman et al., 1982; Hsieh et al., 1990) . There seems to be little doubt that nutrition plays a central role in the aetiology of this disease, but investigators are divided as to the life stage during which nutritional factors exert their effect. Several scntists believe that qualitative aspects of diet dunng adult life may be critical determinants of breast cancer risk (Howe et al., 1990 , Prentice & Sheppard, 1990 , whereas others are of the opinion that the risk for breast cancer is affected by nutrition mainly before or during adoleence (Cole & MacMahon, 1969; Micozzi, 1985; de Waard & Trichopoulos, 1988; Albanes & Winick, 1988; Willett, 1989) . The role of adult diet, and in particular fat intake, in the natural history of breast cancer has become the focus of intense debate (Sun, 1988; Michels & Wlkett, 1991) . The collective evidence from case-control tudies (La Vecchia et al., 1987; Toniolo et al., 1989; Ewertz & Gill, 1990; Howe et al., 1990; Boyd et al., 1993) suggests that fat intake in adult life may increase the risk for breast cancer, whereas with few exceptions (Knekt et al., 1990; Howe et al., 1991) cohort studies indicate no association betnwn dietary fat in adult life and incidence of breast cancer (Hunter & Willett, 1993) . Ecological data (Armstrong & Doll, 1975; Prentice et al., 1988; Prentice & Sheppard, 1990 ) also support a relationship between dietary fat and breast cancer, but are less powerful than data from retrospective and prospeve studis in demonstrating causality. We have examined the association of dietary fat and other macronutrients with breast cancer in Athens through a large case-control study that utilized two independent control series. Average total fat intake is high in Greece, accounting for 42% of total calories, and the variability of fat intake is also considerable Graham et al. (1978) and Katsouyanni et al. (1991a (Trichopoulou, 1992) . The portion size esmation was based on the results from previous validation studies (Katsouyanni et al., 1991b; Gnardellis et al., 1994) , and the nutrient content was cculated on the basis of Greek recipes (Trichopoulou, 1992 (Hsieh et al., 1991) . Since most nutrients are positively correlated with total energy (Willett & Stampfer, 1986) , calorie adjustment was utilized. Nutrient intakes were alternately or simultaneously used as independent variables.
Controls were paired to cases in order to control for patient origin and interviewer identity. However, only 680 complete triplets were available, and for these conditional and unconditional logistic regresson (controlling for the matching factors) generated identical results. Therefore all cases and controls were utilised, and the data were modelled through unconditional logistic regression using the SPSS (1980) (Tzonou et al., 1986) . As in any case-control study, the dominant concerns are selection and information bias. Low rates of non-response among all three series and similarity of findings when cases were compared with either of the two control series suggest that overt selection bias was not operating in the investigation. Women with breast cancer are likely to report more completely or over-report their dietary intakes in comparison with women in the control series. This was evident in the present study (Table III) as well as in many earlier case-control investigations (Toniolo et al., 1989 ; review by Hunter & Willett, 1993) . However, over-reporting, or more complete reporting, by cases is likely to cover foods in general rather than specific food items with particularly high or low contents of specific nutrients. Few persons, and certainly very few Greek women, have specific ideas, let alone beliefs, about the nutritional aetiology of breast cancer and sufficient knowledge about the nutritional content of the various food items. When over-reporting is general (Table  III) , adjustment for energy intake (Willett & Stampfer, 1986; Willett, 1990) eliminates the consequences of over-reporting information bias (Trichopoulos et al., 1991) . Indeed, in a comparison of prospective and retrospective assessment of diet in the aetiology of breast cancer (Giovannucci et al., 1993) , retrospective (case-control) data on fat consumption with over-reporting by cases generated a null result after adjustment for energy intake (P-0.78). This appears to be biologically more plausible than the finding of the prospective component of the investigation, suggesting an almost significant inverse association between fat intake and breast cancer (Table 4 of Giovannucci et al., 1993) . Furthermore, in the Giovannucci et al. (1993) study, retrospective data were available for only 77% of the study subjects included in the prospective component. Information bias does not appear to be an intractable problem in adequately planned and carefully analysed case-control studies of diet and cancer.
The hypothesis linking dietary fat to breast cancer risk is biologically credible. Animal data are widely considered as compatible with a promoting or growth-enhancing effect of fat intake on the occurrence of breast cancer (Tannenbaum, 1942; National Academy of Sciences, 1982; Birt, 1986; National Research Council, 1989; Freedman et al., 1990; World Health Organization, 1990) . Ecological correlations and time trends are frequently viewed as supportive of a positive association between fat intake and breast cancer risk (Prentice et al., 1988; Prentice & Sheppard, 1990) . Dietary fat also has been shown in small human studies to be correlated with oestrogen levels (Goldin et al., 1986; Rose et al., 1987; Boyar et al., 1988; Adlercreutz, 1990; Bennett & Ingram, 1990; , and several well-conducted case-control studies have suggested that there may indeed be a weak positive association between fat intake and breast cancer (La Vecchia et al., 1987; Toniolo et al., 1989; Howe et al., 1990 ). However, the animal studies often have been confounded by total energy intake; the ecological studies are susceptible to extensive confounding; the metabolic studies have for the most part lacked appropriate control groups;
and selection bias could not be excluded in some case-control studies (Willett & Stampfer, 1990) . By contrast, the results of the largest cohort study undertaken until now, the Nurses' Health Study (Willett et al., 1992) , do not support the existence of a positive association. and the collective evidence from other smaller cohort studies on fat intake and breast cancer risk is compatible with the absence of an association or a minimal increase of risk (Hunter & Willett, 1993) .
Some scientists have argued that the lack of an association in the Nurses' Health Study may be due to the limited range of variation in that population (Prentice et al., 1988; Toniolo et al., 1989; . This is an unlikely explanation, since the post estimates of regression coefficients do not depend on the range of variation and the power implications, under realistic conditions, are generally small. In any case, the range of variation of fat intake in the present study was wide. With total fat expressed as a percentage of calories, these Greek women had a mean contribution to total energy from fat of 60% in the highest quintile and of 36% in the lowest quintile. The corresponding figures in an Italian study that reported a significant association of fat intake with breast cancer risk were 46% and 26% (Toniolo et al., 1989) .
The present study was large and, in all evidence, adequately controlled with two independent control series. Variation of fat intake was substantial in the study base, the dietary questionnaire was close to exhaustive, and the analysis adequately accounted for confounding by energy intake, for mutual confounding among nutrients and for bias due to case over-reporting. The results do not support hypotheses invoking fat, saturated fat, other fats or other macronutrients in the adult diet as important risk factors for breast cancer. It should be added that in earlier case-control studies conducted in Greece, total fat and animal fatcontaining foods (meat and meat products) have been found to significantly increase the risk of coronary heart disease and cancer of the large bowel (Manousos et al., 1983; Trichopoulou et al., 1992) , whereas in an earlier, independent, smaller case-control study of diet and breast cancer no association with fat was noted (Katsouyanni et al., 1986; Katsouyanni et al., 1988) . The relatively low mortality from breast cancer in Greece (about 65% of the corresponding mortality in the USA) is in iself an argument against an important role of dietary fat in the genesis of breast cancer, since fat intake, mostly in the form of olive oil, is very high in Greece (about 42% of total energy intake) .
There was no evidence in the present study for a substantial, significant or differential effect of any fat category. total carbohydrates or total protein. Nevertheless, protein was the only macronutrient for which the evidence was not altogether reassuring (Tables IV and V) CA09001I). The collaboration of many cancer surgeons and physicians in patient accrual is also gratefully acknowledged.
